The growth of oral bacteria on saliva.
The present experiments were aimed at studying the degradation of salivary glycoproteins by the oral microflora. To this end, S. sanguis I strain Ny476 and S. sanguis II (S. mitior) strain Ny581 were grown continuously in human-whole saliva. Under these conditions, the strains produced a variety of cell-associated hydrolytic activities, including glycosidases, exo- and endopeptidases, and esterases. S. sanguis II generally exhibited higher levels of enzyme activity than did S. sanguis I, in particular of neuraminidase that was produced only by S. sanguis II. In accordance, S. sanguis II had a higher cell yield and consumed a higher proportion of the sugars and sialic acid in the glycoproteins than did S. sanguis I. Interestingly, S. sanguis I, which is devoid of neuraminidase, is known to have a lectin with specificity for sialic acid, whereas S. sanguis II has affinity for galactose residues in the glycoproteins. We propose that specific binding of glycoproteins by oral bacteria constitutes a mechanism to collect nutrients in the vicinity of the cell. The special ability of S. sanguis II to utilize saliva for growth was further exemplified by its selection in batch-wise enrichments of dental plaque on saliva. The microflora in these enrichment cultures always consisted of Peptostreptococcus micros, S. sanguis II, and Fusobacterium nucleatum as the dominant organisms. Further, S. mitis and Gemella haemolysans were generally found to be present. The enrichment cultures produced a wide variety of mainly cell-bound hydrolytic enzymes. This resulted in almost complete breakdown of salivary glycoproteins in the culture.